INTRODUCTION
Hydrophobic organic compounds (HOCs) are usually carcinogenic, teratogenic and mutagenic, and pose a great danger to the natural and human survival environment (Fujii et al. ) . The atmosphere is one of the core matrices for global monitoring of persistent organic pollutants (POPs). The urgent need for the effective evaluation of air pollutants has contributed to the innovative development of atmos- The TLSER parameters can be calculated by quantum chemical methods, which is more convenient to develop a model. Therefore, the aim of this study was to develop a TLSER model by quantum chemical descriptors for predicting polyethylene-air partition coefficients. The TLSER models were based on a large data set, including 97 compounds, including most common HOCs, within the applicability domains to reduce experimental cost and time for innovation.
MATERIALS AND METHODS

Data sets
The experimental data sets of K PE-a were collected from literature (Tables S1-S5 The total data set covers 97 compounds with a wide range of log K PE-a values (from 4.93 to 11.7). The normal distribution for the total data set with a mean of 8.40 and a standard deviation of 1.42 is shown in Figure 1 . All compounds were randomly divided into a training set and validation set in the ratio of 4:1. The data in the training set was used to establish the model and the data in the validation set was used to validate the model.
Calculation of molecular descriptors
The initial organic molecular structure was generated by ChemBio3D Ultra 12.0 software. The molecular structures were optimized with the MM2 method contained in the ChemBio3D software (at the minimum root mean square (RMS) gradient ¼ 
Model development and evaluation
The TLSER concept is a general approach to describe sol- Stepwise multiple linear regression analysis in the SPSS software was performed on selected variables and developed the predictive model based on the following schemes: 
). Experimental errors might be the reason why dioxin
was an outlier 3δ* as discussed by Gramatica (). This erroneous prediction could probably be attributed to incorrect experimental data rather than to molecular structure.
And there was no significant impact on the model when the outlier (2,3,7-chlorinated dibenzo-p-dioxin) was removed from the training set. In general, the AD of the TLSER model covered a multitude of structurally diverse compounds, including PAHs, PBDEs, PCBs, OCPs, polychlorinated dibenzo-p-dioxins and dibenzofurans.
Mechanism interpretation
In the TLSER model, V, η and DM are the most important OCPs) (Khairy & Lohmann ) . The relationship with log K PE-a and log K oa is shown in Figure S1 (in the supplementary material, available with the online version of this paper). A linear relationship between log K PE-a and log K oa , was obtained. This suggested that uptake of gasphase HOCs by PE is not as efficient as their uptake by octanol, probably due to the rigid matrix of the polymer (Lohmann ) . This field calibration model was only performed for PAHs, PCBs, PBDEs and OCPs. And K PE-a are not available for other classes of HOCs (Table 2) .
Few TLSER models existed in previous studies, which could predict the distribution behavior of molecules between LDPE and the gas phase. In the current study, a 
CONCLUSIONS
In the current study, the TLSER model was successfully con- 
